Abstract-CdS thin films were prepared by pulsed electrodeposition technique over stainless steel substrates in galvanostatics mode from an aqueous acidic bath containing CdSO 4 and Na 2 S. The growth kinetics of the film was studied and the deposition parameters such as concentration of electrolyte bath, deposition time of the film, current density and pH of electrolyte bath are optimized. The X-ray Diffraction (XRD) and Electron Dispersive Spectra (EDS) analysis of the deposited film showed presence of polycrystalline nature. The surface morphology studied by Scanning Electron Microscope (SEM) shows that the deposited films are well adherent and grains are uniformly distributed over the surface of substrate.
INTRODUCTION
Nowadays, CdS semiconductors have been extensively interesting for many applications, due totheir wide band gap. In particular, CdS thin films attract extra attention as their band gap emission is expected to lie in the proximity of the highest sensitivity of the human eye. Moreover, it is highly reproducible, stable and cost effective material for the photovoltaic industry [1] [2] . There are various methods employed for deposition of CdS thin films such as electron beam evaporation, laser ablation, thermal evaporation, electro deposition, spray pyrolysis and chemical bath deposition [3] [4] [5] [6] [7] [8] [9] [10] [11] . In our attempt, polycrystalline thin films are electrodeposited on stainless steel substrate from an acidic bath. Structural, optical and photo electrochemical properties of the as-deposited CdS films have been studied and the results are discussed.
II. METHODOLOGY USED FOR FORMATION CDS THIN FILM
The thin film of CdS was deposited by using pulsed electrodeposition on stainless steel substrate. The stainless steel substrates were used as the cathode in three electrodes cell with graphite as the counter electrode and Saturated Calomel Electrode (SCE) as a reference electrode. CdS thin films were cathodically electro-depositedfrom analytical 0.1M CdSO4 and 0.1M Na 2 S solutions onto stainless steel. The pH of the electrolyte was adjusted with appropriate concentrated H 2 SO 4 . The electrodeposition potentials were estimated from polarization curves. All potentials were measured with respect to SCE. The effects of composition of electrolytes, temperature of bath, pH of bath etc. on deposition potentials were studied. The substrates were cleaned in double distilled water. The distance between the electrodes was 1cm kept constant during all deposition. The CdS film was observed well deposited on substrate. The detailed study of kinetic growth of film was studied by changing pH and all deposition parameters.
III.
RESULTS AND CONCLUSION For the determination of exact deposition potential, the polarization curve was plotted. The films were grown at the optimized potential of 1800mV with respect to SCE and at the current density1.7
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Volume 03 mA/cm 2 (where the film was found to be uniformly thick) is shown in Fig1. When the electric field was applied between the counter and working electrode, a fine CdS thin film formation occurred on the surface of substrate. The film formation process is time dependent. For further study, the formed films are dried and preserved in desiccators. The current density is observed varying from 0.6to 5.2 mA/cm 2 . At other deposition conditions other than 1.7mA/cm 2 the thickness of film was observed less. The PEC cell in n-CdS / polysulphide /C is illuminated with 200W tungsten filament lamp. The photons having energy equal to or greater than the band gap energy of CdS are absorbed on semiconductor where the electron-hole pairs are generated. These electron-hole pairs are separated by local electric field present across the interface between semiconductor and polysulphide electrolyte. It leads to the generation of photo voltage under open circuit condition. The variation of I sc and V oc is shown in Fig 2. It has been observed that the value of I sc and V oc are relatively higher at deposition time 50sec and at pH 1.5 and at optimum thickness of CdS thin film at this condition shown in Fig 3. The grown CdS film deposited at optimized preparation parameters was further characterized by X-ray diffraction (XRD) pattern is shown in Fig 4. The XRD analysis reveals that film is polycrystalline and some sharp peaks are identified at (1 1 1), (2 0 0), (2 2 0), (3 1 1), (2 2 2), ( 4 0 0), (3 3 1) and (4 2 0) Planes of CdS. The standard 'd' values and observed 'd' values for CdS are matching with each other which are mentioned in Table 2 . The elemental analysis was performed for the optimized CdS film deposited using electrodeposition technique. The obtained electron dispersive spectra (EDS) shows the presence of both Cd and S, which gives the qualitative confirmation of electrodeposition of CdS film which is shown in Fig5. This is an agreement with the structural analysis discussed above in XRD study. This confirms the material is CdS. The surface morphology of CdS thin film was studied by SEM. The SEM micrograph shows well adherent, smooth film surface. The surface morphology of CdS film prepared under optimized condition exhibits grain of uniform size about 21A ͦ spread all over the surface shown in Fig6 and Fig7. Atomic composition observed is given in Table3.
IV.
CONCLUSION Stoichiometric CdS thin film formed by electrodeposition technique was taken from acidic bath. The film was developed at optimized pH and time is polycrystalline with cubic structure and the particle sizes are found to be 21A ͦ .
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